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Preface. 

HE present edition of our Instruction Book, as will b( 
noted in the following pages, is almost wholly devoted to ai 
lalysis and description of our new Quick Action brak( 
lechanism and kindred appliances which modern demand ha; 
le necessary in the safe operation of railway trains. 
With the introduction of the original Westinghouse brake 
»mmoniy known as the non-automatic, or "straight air' 
tke, a degree of safety in the movement of railway traim 
ras made practicable beyond anything previously attained 
id for a time answered the requirements of train braking a 
len understood. 
; Greater safety, as well as other conditions, demanded i 

jbrake, automatic in its character to the extent of possessing 
ffctictions in its operation that would to the greatest degree 
^I'ovide against human fallibility. The introduction of th< 
automatic air brake into general railway service met with mor< 
^ir less opposition, purely upon the ground that "the 'straigh 
' brake was good enough;" but this objection rapidly dis 
►peared, as the automatic brake became better understoo( 
id its value as compared with the older form appreciated 
^Hd the "straight air" brake is now almost wholly obsolete. 

Time and progress in the art of railway operation, how 

^^fiT^ have developed new conditions and requirements in trail 

^A^ing, which this Company has fully met, as has been prac 

[y demonstrated, by the introduction of the new Quid 

.ction Automatic form of brake mechanism, which will b 

mnd illustrated and clearly explained in this book. 

While it may be said that a so\xife^\v^\» ^^'SiXsst ^^^^^< 
^telligence and skill is required to viwdife^^Xax^^SJ^*^ ^'cjt 
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tion, and to operate the new mechanism, yet the app 
which it is composed have been designed to compens 
as possible for the lack of these human traits, and it i^ 
that the infinite superiority of the new automatic br 
the old, will fully compensate its users for the troubl 
eating thenaselves to the new conditions, the attai 
which we are quite sure will not require the patien< 
many will recall was necessary when substituting 
matic for the "straight air" brake. Local prejudice 
be found now, as then, against the new automati 
but they will be shown after a season, to 1 
usually encountered by any innovation, and will ( 
with a better knowledge of the new mechanism. 

These are facts that have been demonstrated af 
two years experience with the new apparatus which i 
supplied almost exclusively upon orders for brakes di 
period. 

This company has in its employ a large corps o 
tent men, whose services are at the disposal of our 
for a reasonable time without charge, to superintend 1 
cation of sample sets of brake apparatus to locomot 
cars, and to assist in the education of railway em; 
their operation and maintenance. We shall also be 
to provide designs for the brake gear of locomotives 
Upon application, if furnished plans of the vehicl 
experience enabling us to make designs of a chara 
adapted to the vehicle for which they are intended, ai 
will give the best service with a minimum of cost f' 
tenance. 

For convenience of reference, the cuts of the aj 

in greater detail than heretofore published, will be f 

the folded sheets in the pocket attached to the covei 

book, from which they may be removed, facilitating ( 

ti'on^ and renewal when necessary. 
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IE WSSTrtrGHOUSl! ilMFBOVSD QUICK ACTION AUTOMATIC 

Bbaks. 

'^HE Westinghouse Improved Quick Action Automatic 

Brake consists of the following essential parts : 

1st. The Steam Engine and Pump, which furnishes 
3 compressed air. 

2d. The Main Reservoir, in which the compressed air 
stored. 

3d. The Engineer's Brake and Equalizing Dis- 
ARGE Valve, which regulates the flow of air from the main 
lervoir into the brake pipe for releasing the brakes, and 
►m the main train or brake pipe to the atmosphere for 
plying the brakes. 

4th. The Main Train or Brake Pipe, which leads 
►m the main reservoir to the engineer's brake and equaliz- 
r discharge valve, and thence along the train supplying the 
paratus on each vehicle with air. 

5th. The Auxiliary Reservoir, which takes a sup- 
r of air from the main reservoir, through the brake pipe, 
1 stores it for use on its own vehicle. 

6th. The Brake Cylinder, which has its piston rod 
ached to the brake levers in such a manner that, when 
5 piston is forced out by air pressure, the brakes are 
plied. 

7th. The Improved Quick Action Automatic Triple 
jlte, which is suitably connected to the main train pipe, 
rilliary reservoir and brake cylinder, and is operated by 
3 variation of pressure in the brake pipe (1), so as to admit 
from the auxiiiary reservoir (aiid\r[i9L"et Ci^^Xs&^x^.^^^^'^^^^^^'^^s^- 
ons, as will be explained liexeiii^A^^x^ ^toxsv ^^ ^'^^^^^ 
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to the brake cylinder, which applies the brakes, at the san 
time cutting off communication from the brake pipe to tl 
auxiliary reservoir, or (2) to restore the supply from the tra: 
pipe to the auxiliary reservoir, at the same time letting the a 
in the brake cylinder escape, which releases the brakes. 

8th. The Couplings, which are attached to flexible hoi 
and connect the train pipe from one vehicle to another. 

9th. The Aik Gauge, which being of the duplex pa 
tern, show simultaneously, the pressures in the main reserve 
and the train pipe. 

10th. The Pump Governor, which regulates the su] 
ply of steam to the pump, stopping it when the maximum a 
pressure desired has been accumulated in the train brak« pip 
and reservoirs. 

These parts are illustrated in continuity on Plate 1, Fif 
1, the arrangement being substantially as used on railwa 
trains. 

The automatic action of the brake is due to the construe 

tiori of the triple valve, the primary parts of which are a pi« 

ton and slide valve. A moderate reduction of air pressur 

in the train pipe causes the greater pressure remaining storei 

in ihe auxiliary reservoir to force the piston of the triple valv 

and its slide valve to a position which will allow the air in tin 

auxiliary reservoir to pass directly into the brake cylinder ani 

apply the brake. A sudden or violent reduction of the air ii 

the train pipe, produces the same eflfect, and in addition ti 

this, causes supplemental valves in the triple valve to b 

opened, permitting the pressure in the train pipe to also ente 

^^G brake cylinder, augmenting tVie ^t^^^wy^ ^^^\si^^ ^<m 

Ae auxiliary reservoir about 20 pe^ir c^tvX,., ^To^>ACv\i^ ^t!> 
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cally instantaneous action of the brakes to their highest effi- 
ciency throughout the entire train. When the pressure in the 
brake pipe is again restored to an amount in excess of that 
remaining in the auxiliary reservoir, the piston and shde valve 
are forced in the opposite direction, to their normal position, 
opening communication from the train pipe to the auxiliary 
reservoir, and permitting the air in the brake cylinder to 
escape to the atmosphere, thus releasing the brakes. 

If the engineer wishes to apply the brake, he moves the 

handle of the engineer's brake valve to the right, which first 

; closes a port, retaining the pressure in the main reservoir, and 

then permits a portion of the air in the train pipe to escape. 

To release the brakes, he moves the handle to the extreme left, 

which allows the air in the main reservoir to flow freelj'^ into 

the brake pipe, restoring the pressure and releasing the brakes. 

A valve called the Conductor's Valve is placed in each car, 

with a cord running throughout the length of the car, and 

any of the trainmen, by pulling this cord, can open the valve, 

Bvhich allows the air to escape from the train pipe, applying the 

e. When the train has been brought to a full stop in this 

r, the valve should then be closed. Should the train 

in two, the air in the brake pipe escapes and the brakes 

applied instantaneously to both sections of the train. The 

are also automatically applied should a hose or pipe 

It will therefore be seen that any reduction of 

RE IN THE TRAIN PIPES APPLIES THE BRAKES, which is the 

tial feature of the automatic brake. 
. An angle cock is placed on each end of the. tx^jioc!^ "^^^^-. 
iod is closed before separating t\ie coxr^w^^^ \}wcv.^ ^x<5ir^*^^2?i»^'^ 
be application of the brakes ^\ieii e,^x^ ^^^ x«vq>^nx^^^- 
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stop cock is also placed in the branch pipe leading from 
main train pipe to the quick action triple valve, and oneii 
the main train pipe near the engineer's brake valve, and wit 
in convenient reach of the engineer. The former is for 
purpose of cutting out or rendering inoperative the brake 
any particular car which may have become disabled throuj 
damage, and the latter for cutting out the engineer's bi 
valve upon all but the leading engine, where two or mc 
engines are coupled in the same train. It is desirable to 
the old style plain automatic triple valve for locomotive drii 
and tender brakes, and its illustration in this connection 
be noted in Plate 1, Mgure 1, and in greater detail in Fi{ 
3, 4 and ia. 

Following will be found details and descriptions d 
detached portions of the apparatus, with complete instructiH 
for its proper use and maintenance, and general data hei 
fore unpublished. 

Mechanically, the engineer's brake and equalizing 
charge valve provides for a lack of skill in so far as 
device can be made automatic, but it is essential that 
epgineer should be possessed of a degree of skill and ji 
ment which will enable him to operate the brakes of big 
in a judicious manner, by using them with care and mc 
tion in making ordinary stops, and only in case of 
emergency to make a quick application. The attention of i 
engineer is therefore especially directed to the descriptioi 
tlie new engineer's brake and equalizing discharge valve, 
the instructions relating to the pTo^et Ta^\}G.o^ <^\ ^^^r3« 
^Jie quick action automatic \)rakea. 
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The Aib Pump. 

^HE consti'uction of the air pump is clearly shown in 
cross-section in Plate 2, Fig. 5. A steam cylinder 3 and air 
Under 5, are joined together by a center piece 4, which 
rms the bottom head of the steam cylinder and the top 
ad of the air cylinder, whUe suitable stuffing boxes 56, 
erein encircle the piston rod 10, the lower end of which is 
:ached to air piston 11, and the upper end to the steam 
Jton, each of which is provided with suitable packing rings, 
itably arranged valves in the walls of the steam cylinder 3 
d its upper head 2, to which further reference will be 
ide, admit steam alternately above and below the steam 
jton 10, forcing it upward and downward, giving a similar 
>vement to the air piston, while air from the outside atmos- 
lere is drawn alternately through the air inlets and receiv- 
y valves 31 and 33 and forced under pressure through the 
3charge valves 32 and 30, into chamber /S^ and thence to the 
3iin reservoir through pipes connecting at the union swivel 53. 
The main steam valve 7 is formed of two pistons . of un- 
ual diameter, mounted upon opposite ends of a rod, the 
ifpet one occupying cylindrical bushing 25, and the lower, 
tdbiiig 26, each of these bushings having two series of port 
ies for the admission of steam to, and its exhaust from the 
Mm cylinder by a reciprocating movement of the main 
Ire, Connection with the source of steam supply is made 
the union nut 54, and with steam in chamber m, the 
ndeiicy of the main valve on account of the greater dia- 
Bter of its upper piston is to move upward, thus providing 
r ifcs upward movement and iox t\i^ ^doosv^'svwjL ^\ '^^'«sss. \s^ 
' upper side of the steam pistoii \Q, ««v$i. \\^ ^-s^^ssv^ '^^^ 
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the lower side. The opposite, or downward movemei 
accomplished at the proper moment by the combined acti 
steam pressure upon the upper surface of the lower pist( 
the main valve and reversing piston 23, the stem of the 
extending through the bushing 22 in which it operates, 
bearing upon the top of the main steam valve. Pressur< 
-on the upper side of reversing piston 23 is regulated 
small slide valve 16 in the central chamber e of the i: 
steam cylinder head 2, to which steam pressure is condi 
from chamber m through port //. This valve is given m 
by a rod 17, which extends through bushing 19 in the i 
head and into the hollow main piston rod 10, and is pro 
with a button head on its lower end and a shoulder n jus 
low the top head, the plate 18 on the steam piston altern 
strikes this shoulder and button head as the steam piste 
approaches the top or bottom head of the steam cylinder 
Steam from the boiler being admitted to chamb( 
forces the main valve upward, which uncovers the ] 
series of ports in bushing 25 and entering the steam cyl 
above the main piston 10, drives it downward, while 8 
used on the previous upward stroke is discharged fi*ou 
under side of the lower main valve piston through the 
series of ports in bushing 26, which were also uncoverc 
this upward movement of the main valve, thence throL 
suitably arranged passage f^ f^ shown in dotted lines 
municating with exhaust chamber ^, whence it is disch; 
by a pipe connected at union swivel 57, through the s 
box and stack to the atmosphere. As the main j 
reaches the termination of its do^'Yi^N9^A:C)l ^XxoV^i., ^^^ 
striking the button head on the lovjex ei[\^ c^i W^ ^^ 
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valve rod 17, draws the rod and its valve 16 downward, un- 
covering port a in the upper head and admitting steam above 
reversing piston 23, which forces it and the main valve 7 
downward to the position shown in the cut, and permits steam 
\ from above the main piston 10 to be discharged through the 
\ upper series of port holes in bushing 25, thence through pas- 
* sage ff to exhaust chamber g and the atmosphere, while 
i live steam is admitted from chamber m through the upper 
i series of ports in bushing 26 to the under side of main piston 
10, driving it upward until plate 18 strikes the shoulder n of 
- reversing rod 17, which pushes valve 16 upwards, and brings 
," the small exhaust cavity in its seat opposite ports h and ^, 
exhausting the pressure from above reversing piston 23 into 
exhaust passage f f^ which permits the main valve to again 
move upward as previously described. 

• The upward movement of air piston 11, causes the lower 
receiving valve 33 to lift and air to be drawn through the 
series of inlet ports in the under side of the valve chamber 
cap 34, thence past the valve and through port p'^ to the 
cylinder; the downward movement of the air piston closes 
receiving valve 33, and compresses the air contained in the 
cylinder to a point in excess of that which may already be 
stored in the main reservoir, which lifts discharge valve 32, 
and permits the compressed air to flow into chamber s and to 
the main reservoir through pipes connected at union swivel 
53. The downward movement of the air piston similarly 
causes air to be drawn into the upper end of the cylinder 
through the upper air inlet ports to chamber v through upper 
receiving valve 31 and passage p. T\\Qi ^\\ <^w ^^kss. ^^^ '^^.'^^^^ 
air piston in being compressed dwrav^ \^^ xjo^-^'^st^ '^^^ 
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closes the receiving valve and raising upper dischai 
30, is forced into chamber t^ and thence through coi 
tion port r to chamber 8 and the main reservoir. 

The lift of the receiving valves should be ^-^^ of 
and that of the discharge valves ^\, It is most impoi 
the prescribed amount of lift of air valves be mainta 
if exceeded by wear from action, which will ultimate 
should not be permitted to become excessive, in Avhi 
valves and seats may both be ruined, by pounding u; 
other, while prompt attention may save both, and 
disagreeable pounding. 

In renewing bushing 43, the shoulders upon whic 
in position should be carefully ground in to prevent 
of air past these, then adjust set screw 46, when caj 
may be screwed firmly, but not harshly, upon it. 

With 125 pounds steam pressure, the 8-inch pui 
in good condition wiU compress to 70 pounds press 
in a standard main reservoir 26|^ in. diameter by 34 
(outside measurement), about 9 cubic feet capacil 
seconds, and from 20 to 70 pounds in 62 seconds. 

The eflSciency of the pump and its condition m 
fore be readily ascertained at any time desired, 
reservoirs are used than of the dimensions given, 
may be calculated in exact proportion. 



/_^^t . *^P^ ^^^ ^^ J^tjob Pnmp, Plate B6, 1886 OataVoewe, t\ift ^eci^Wm^ ^J ^\ 
J-^ili inch Uft, and the discharge Valves l-lGth. 
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The Quick A.otion TbtpiiE VaiiVb. 
A PERSPECTIVE view of the arrangement of the auxiliary 
nL reservoir, passenger car brake cylinder, air pipes and quick 
ction triple valve (the latter in cross section and mounted on 
le front cylinder head), is shown in Fig. 8, Plate 3. A larger 
leTv of the triple valve in cross section, is shown in Fig. 9, a 
•ansparent view of the slide valve in Fig. 9a, and of the slide 
alve seat in Fig. yA, to which references will be made in the 
)llo\%dng explanation of its purpose and functions. 

The quick action triple valve is wholly automatic in prin- 
iple, that feature existing in the consti'uction of the plain 
iitomatic triple valve by which its mechanism could be " cut 
ut" or made inoperative, or permitting the use of the 
straight air" or non-automatic form of brake, being entirely 
mitted. 

As its name implies, the quick action triple valve is 
esigned to facilitate rapidity of action of the brakes upon 
ailway trains, particularly those of considerable length, where 
iesired. Simultaneous action, as nearly as possible, is quite 
lecessary to avoid shock consequent upon link or drawbar 
lack between cars. Such action, however, is only necessary 
n an emergency, its ordinary action for service applications 
>f the brake being in entire harmony with that of the old style 
riple valves, either method of application being entirely de- 
)endent upon the rapidity with which the air is discharged 
rom the train pipe, and consequently under the control of the 
engineer. Under each car in the main train pipe is a drain 
5up forming a tee, from which a branch pipe extends to the 
Tjple valve, to which it is coniiectftd ^V A^ «:oAl ^ '?^'5j^-xiw^i«->S' 
laced in tbia branch pipe for t\ie ^to^o^^ o\ x^xAsbcvs^si^^^^ 
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erative the brakes upon any particular car when occaaii 
requires, by reason of accident to the brake gear or appara 
leaving the main train pipe unobstructed to supply air to 
remaining vehicles. The opening. B^ communicates with 
chamber in the cylinder head, from which a pipe leads to 
auxiliary reservoir. The opening, (7, communicates with 
port in the cylinder head through which air is conducted 
and from the brake cylinder. Air from the main reservoir 
the engine, being discharged into the train pipe by the ope» 
tion of the engineer's brake valve, enters the triple valve at A, 
and passes thence through ports e e and g g^ to piston chamber 
A, forcing the piston 4, to the normal position shown, which it 
occupies when brakes are released, uncovering feed port i, 
permitting the air to pass by the piston, thence through port 
k to chamber 7/i, occupied by the slide valve 3, from which ft 
has free egress at opening B to the auxiliary reservoir, 
charging the latter to the same pressure as that in the train pipe. 
That portion of the stem of the piston 4 between the' 
shoulders u and c is semi-circular in form, and passes between 
two flanges of the slide valve 3, the length of the latter being 
slightly less than the distance between these shoulders, per- 
mitting a limited movement of the piston without moving the 
slide valve. The arrangement of the ports in the latter will be 
clearly understood by reference to the transparent view in 
Fig. 9a. It will also be observed that a corner of the slide 
valve opposite ports 8 and z is cut aivay, for reasons that ^iU 
appear later. A graduating valve, 7, is attached to and moves 
with the stem of the piston 4, and extends into a suitably 
made recess in the slide valve, openmg aiv^ eVo^vcv^ ^<3vX. ^\^ 
fAe slide valve. Under ordinary condiWoxv^ oi o^^T^^ML^ •< 
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^es, by a slight reduction of pressure in the train pipe, 

.e movement of piston 4 in cylinder h is limited to the dis- 
^^^ Hce between the knob j and the end of the graduating stem 
X, the spring 22 resisting further movement, but which may 
compressed by the piston, permitting the latter to traverse 
•lie entire length of cylinder A, if a rapid discharge of 10 to 12 
igjpounds pressure or more, is made from the train pipe. 
>■ To apply the brakes gently, a slight reduction of 6 to 8 

?f pounds pressure in the train pipe is made, causing the greater 
t pressure remaining in the auxiliary reservoir, with which 
*^chamber //^ is in constant communication, to force piston 4 to 
f the right, closing feed port «, and moving the graduating valve 
; away from its seat in port 2, until the shoulder w on the piston 
J Btem, engaging the slide valve 3, moves it with the piston until 
' the latter is stopped in its traverse, by knob j meeting the 
; graduating stem 21, the spring 22 resisting further movement. 
: In this position, port z is opposite port r in the valve seat, and 
air from the auxiliary reservoir passes into the brake cylinder 
through ports w,^ 2, /*, /• and C, forcing the piston outward and 
' applying the brakes. The pressure in the auxiliary reservoir 
having now been reduced by expansion into the brake cylinder 
to an amount slightly less than that in the train pipe, piston 4 
is forced to the left and graduating valve 7 to its seat, closing 
port 5, the slide valve remaining stationary, retaining the 
pressure in the brake cylinder. Further reductions of pres- 
sure in the train pipe, as may be desired to apply the brakes 
with greater force, causes the piston 4 to again move to the 
right against graduating stem 21, pulling graduating valve 7 
from its seat, admitting additioiva\ YTe«>^\rc^ ^^tvyo^^C^^ 'sj^sx^Ssacs: 
reservoir to the brake cylinder wivlVV exv^k^Vj ^Q^sSa.^^'^s^^'^ 



16 The Westinghouse Air Brake Co. 

or to about 60 pounds, from an original pressure of 70 po 
in the auxiliary reservoir. This eflFect is caused by a redu< 
of air pressure in the train pipe of about 20 pounds, : 
which it will be seen that any further reduction is a was 
air, and that the force with which the brakes may be ap; 
is proportionate to the reduction of pressure in the train 
within this limit. 

The brakes are released by admitting pressure to the 
pipe, which forces piston 4 to the left to the position sh 
permitting pressure in the brake cylinder to escape to 
atmosphere through ports (7, /*, /*, and exhaust ports n an 
the latter being cored to the atmosphere around the i 
body. 

The action of the brakes just described is that us< 
ordinary station stoppages, and is termed a "service apj 
tion," and is caused, as will have been observed, by a gi's 
discharge of pressure from the main train pipe at the en 

To apply the brakes with their full force, a quick re 
tion of the pressure in the train pipe of 10 to 12 poun 
made, causing the piston 4 to move through the entire le 
of its cylinder A, compressing graduating spring 22, and b 
ing port 8 in the slide valve opposite port 7* in its seat, ac 
ting pressure from the auxiliary reservoir to the brake cylii 
at the same time the removed corner of the slide valve c 
fore referred to, uncovers port t in its seat, admitting auxi 
reservoir pressure above piston 8, forcing it downward, 
emergency valve 10 from its seat, while train pipe pres 
lihing check valve 15, rushes to the brake cylinder thr 
^Ae openings made, in a large voluine, >i\v\>ixv^^VCcL\^'aX: 
^G auxiliary reservoir, giving a pxe^^wt^ o\i \X\fe ^^s 
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about 60 pounds per square inch, from 70 pounds auxiliary 
ffeservoir and train pipe pressure, or about 20 per cent, greater 
than from a service application of the brakes. The check 
valve 15 closing when the pressure is equalized, prevents pres- 
sure from the brake cylinder re-entering the train pipe. A 
restoration of pressure in the train pipe releases the brakes, as 
already described, port t .being brought into communication 
with exhaust port n of the slide valve, permitting the air used 
in forcing piston 8 downward to escape to the atmophere, and 
spring 12 then restores emergency valve 10 to its seat. This 
action of the brake apparatus, as will have been noted, causes 
a local reduction of train pipe pressure under each car, by 
discharging this air into the cylinder for braking purposes, 
instead of having it to wholly pass to the atmosphere at the 
engine, as was necessarily the case with tiie plain form of 
automatic brake apparatus, economizing in the use of air pres- 
sure and producing, practically instantaneous action of the 
brakes throughout an indefinite length of train, but they should 
be used in this manner in cases of emergency only. 

To prevent the application of brakes from a slight reduc- 
tion of pressure caused by leakage in the train pipe, an oval 
groove is cut in the bore of the car cylinder ^ of an inch in 
width and ^ of an inch in depth, and of such length that the 
piston must travel three inches before the groove is covered 
by the packing leather. A small quantity of air, such as re- 
sults from a leak, passing from the triple valve into the brake 
cylinder, may have the effect of moving the piston slightly 
forward, but not sufficiently to close the groove, which per- 
inits the air to flow to the atiiiO«;^\\^et^ ^^a.^'^Cfe^'^^gs^^^s^- ^S^^ 
however, the brakes are applied m\)c^^\x^x\a5L^^^^'^^^ 
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will be moved forward, notwithstanding the slight leak, and 
will cover the groove. It is very important that the groove , 
shall be of the dimensions given. 

The triple valve should be drained occasionally of any 
moisture that may accumulate, by the removal of the bottom 
plug. In an "emergency" action of the brakes, when, as 
previously stated, air fi'om the train pipe is vented into the 
brake cylinder, the strong current of air toward the triple 
valve carries with it any foreign matter in the air pipes, and 
which lodging in the conical strainer 16, at the union of the 
branch pipe and the triple valve, may clog the meshes of the 
strainer and prevent the free passage of air, and should there- 
fore be cleaned occasionally, but which may be largely avoided 
if the hose, when not coupled to that on adjoining vehicles, is 
placed in its dummy coupling and the air pipes have been 
carefully blown out with steam previous to their erection on 
the car. Should a continuous leak manifest itself at the ex- 
haust port of the triple valve, or the pressure retaining valve, 
it will usually be found to be due to the presence of dirt on 
the seat of the emergency valve 10, which should be cleaned. 

On account of slight differences in sizes of ports, triple 
valves intended for freight or passenger car brakes must not 
be used in the opposite service. The passenger car triple 
valve having a letter P cast upon its body, may be readily 
distinguished from that intended for freight service. 
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The Plain Automatic Triplb Valve. 

I A PERSPECTIVE view of the plain automatic triple valve 

t ^Tjl and locomotive tender brake apparatus, is shown in Plate 1 

i Fig. 3, and cross sections of the triple valve in Figs. 4 and ia 

which will clearly show its construction. It is desirable that 

' this triple valve be perpetuated for use with locomotive driving 

wheel and tender brakes, to give a slightly slower action to 

the brakes thereon in cases of emergency action of the quick 

action apparatus on cars. 

The construction and operation of the plain automatic 
triple valve is substantially the same as that of the quick action 
form, the quick action valves being omitted, and pressure used 
only from the auxiliary reservoir in applying the brakes, and 
will not, therefore, require specific description. 

As constructed formerly, the handle, 15, could be turned 
from a horizontal position, which it occupies when the brakes 
are operated as automatic, to a vertical position, permitting 
the use of the non-automatic brake, but as this is now practi- 
cally obsolete, a lug is cast upon this handle which permits it 
to be turned only to an intermediate position, in which the 
brakes are inoperative or shut oft' on that particular vehicle. 
To drain the cup 3 of moisture, slack the bottom nut 10 a few 
turns, let any water escape and screw it up again. A tender 
drain cup should invariably be located in the main train pipe 
on the tender to catch and retain moisture, which would other- 
wise pass to the train brake apparatus. A cock in this cup 
readily provides for letting out the moisture, which should be 
done frequently. 
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The Enqineeb's Bbake and EquaXjIzinq Dischaj 

Valve. 

''T^HE Engineer's Brake and Equalizing Discharge 
i sectional cuts of wliich are shown on Plate 2, Figs. 1 
and a plan view in Fig. 3, with the cap nut 12 and 
valve 13 removed, is a device designed especially to as{ 
engineer in operating train brakes in a more perfect i 
than has hitherto been possible with the three-way c 
brake valves formerly used for this purpose, without co 
able personal skill fi-om the operator. 

It is of the greatest importance to perfect train k 
that a gradual exhaust or discharge of air pressure fr< 
train pipe should be made in applying the brakes und( 
nary conditions of station stopping, and a gentle clos 
stoppage of this exhaust in order to thoroughly equal 
pressure remaining in the train pipe, thus preventing 
lease of some of the front brakes of the train, which n 
cur, particularly on long trains, by the abrupt openir 
closure of the ordinary three way cock, which causes a 
surge of air from the rear to the front end of the train, 
ing the brakes as stated. The brake valve here illustra 
tirely prevents this, and mechanically measures th: 
ume of air required to be discharged from the 

PIPE AND limits THE RATE OF ITS DISCHARGE WHEN AP 

THE BRAKES FOR ORDINARY STOPPAGES, and is equally e 
on short or long trains. Large openings are provided 
construction for the instantaneous application of the 
in an emergency. 

It IS absolutely essential in opexatmg \\vei\yt^^'^\x^ 
mjnsy and is of great importance on ^\iot\> o\ie.^A^ 
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pressure of air in the main reservoir on the engine of twenty 
to twenty-five pounds greater than train pipe and auxiliary 
reservoir pressure, which will, when discharged into the train 
pipe, insure a prompt release of all the brakes. The absence 
of '* excess" pressure in the main reservoir, or improper hand- 
ling of the brakes, will sometimes retard their release, necessi- 
tating the partial "bleeding" of auxiliary reservoirs. 

A full set of engine brake fixtures includes a pressure 
gauge having two sets of works, and two indicators (red and 
black) on a single dial, which shows at a glance the pressure 
respectively in the main reservoir and train pipe, the connect- 
ing pipes being attached to the brake valve at li and W, The 
air pipe to the pump governor should be connected at T^ the 
main reservoir pipe at X, and train pipe at Y, 

By preparing a diagram similar to Fig. 4, representing the 
rotary valve 13 and handle 8, of tracing cloth or other 
transparent material, cutting the ports a and j out of the dia- 
gram on their boundary lines to show through openings, and 
then reversing same and placing it upon the seat of the valve. 
Fig. 3, where it may be rotated at will on its center, the ex- 
planation following will be made clear. For convenience of 
illustration such a diagram is already mounted on a card and 
accompanies this book. 

By reference to cats of the valve, it will be seen that move- 
ment of the handle 8, on which is located a spring 9 for guid- 
ing it to position, operates "rotary valve" 13 upon its seat, 
opening and closing the various ports as required. 

When the handle 8 is in "position for releasing brake" 
air from the main reservoir enX^CTVii^ ^^ \>rt^^^"^'^^^ 'iJs^^ 
paasea through "supply poxW^ a wsid.l),^?^^^^'^ xs^-^-ss.^^ 
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cavity c, in the under surface of the rotary valve 13, th< 
through "direct application and supply port" I to the pipe 
Y, While yet in this position, port j in the rotary valve ai 
port e in its seat are in communication, and air passes Id 
chamber D above piston 17, thence through port s to a sm 
reservoir, which is usually suspended under the right runni 
board of the engine, pipe connections being made therewi 
at T, This reservoir serves the purpose of increased volui 
of space to chamber D. 

The handle 8 now being placed in " position while running 
DIRECT communication between the train pipe and main res< 
voir ceases, and port^* is brought opposite feed porty*, throu] 
which main reservoir pressure now passes to the under side 
the "feed valve" 21, which latter is held to its seat by "fe 
valve spring" 20 having a resistance of about twenty pounc 
When this additional pressure is accumulated in the ma 
reservoir, "feed valve" 21 is forced open, the air passL 
thence through "feed port" f^ to port I and the train pi{ 
while train pipe pressure is maintained in chamber D throuj 
port ?, cavity c and "equalizing port" g^ thus equalizing t 
pressure above and below piston 17, the stem of which, for 
ing a valve, is seated in the position shown in "bottom cap" 
and permits the escape of air from the train pipe to the atmc 
phere through ports m and n when raised from its seat. 

When applying brakes for ordinary or station stops, mo 

handle 8 to "on lap" position. This blanks all ports in t 

rotary valve and seat. Then moving the valve handle to t 

position " application of brake, service stop," the small exhai 

cavity J? in the lower surface of thexotsct^ n^n^ \^^^"^\aJc5vs.^ 

communication between the two ^^prelimm^x^ ^ifi\\^>y^\, >^^ 
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k 

b 

; e and A, the latter leading to the atmosphere, and after dis- 
j charging about 8 pounds pressure as shown by the gauge, re- 
I store the handle to *'on lap" position. This preliminary dis- 
■ charge of air from chamber D will cause the piston 17 and its 
: Bteln to rise, which operation is foUow^ed by a discharge of air 
from the train pipe to the atmosphere through ports m and w, 
applying the brakes gently. This discharge of air from the 
train pipe continues after the valve handle is carried 
TO ''ON lap" position (gradually equalizing train pipe pres- 
sure) AND until the TRAIN PIPE PRESSURE HAS BEEN REDUCED 
SLIGHTLY LOWER THAN THAT YET REMAINING IN THE CHAMBER 

ABOVE THE PISTON, when the latter is forced downward and its 
stem to its seat, closing the outlet n, and preventing tlie furtlier 
escape of air, until the operation is repeated, which may be 
necessary to apply the brakes with the desired degree of force. 

To throw off brakes, push handle 8 to "position for releas- 
ing brakes," causing the excess air pressure in the main reser- 
voir to be discharged into the train pipe, insuring their prompt 
and certain release. 

For an "emergency" application of brakes, push the 
handle to the extreme right, to position " application of brake 
emergency stop." This operation establishes direct communi- 
cation between the train pipe and the atmosphere, through the 
"direct application and supply port" ^, cavity c and the 
"direct application and exhaust port" /*, applying the brakes 
with their full force instantly. 

When handling trains on down grades, let the brake valve 
handle remain in full release position, except when applying 
brakes, which will insure the l\x\\.^\i^\>^<3^^\.^^^^^>2t^fe^^ 
aaxiliary reservoirs under caT». 
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If the engineer's brake valve bracket is to be located 
against the boiler head, it must be made of sufficient length to 
prevent injury to the valve gaskets by heat. After being 
placed in position on the engine, and before using, it is a good 
practice to remove valve 13 and wipe its face and seat quite 
clean of any grit that may have lodged thereon in transit; rub 
a LITTLE tallow on the surfaces, and replace. Care in this 
respect will prevent the valve and seat from cutting. Any 
leakage between the valve and seat may result in establishing 
communication between the several passages or ports therein, 
and thus prevent the very desirable results for which the valve 
was particularly designed. When this occurs it is necessary 
to regrind valve 13, which may be done by carefully facing and 
scraping the surfaces to a good seat, after which use a small 
quantity of fine ground glass, sieved through cloth of close 
texture, and a little oil. Usually the valve only requires facing. 

It is of the utmost importance that direct connection 

BE MADE FROM THE ENGINEER'S BRAKE VALVE TO THE MAIN 

RESERVOIR, instead of connecting to the discharge pipe lead- 
ing from air pump to main reservoir. The latter practice is 
very undesirable, as a great deal of inoisture and oil is dis- 
charged into the train brake system which would otherwise be 
deposited in the main reservoir from which it can be readily 
drained. 

A one inch stop cock should be placed in the train pipe, 
a short distance below the engineer's brake valve within con- 
venient reach of the engineer, and should be closed upon all 
but the leading engine of a train, where two or more engines 

are. coupled in the same train, in oxAex \\\«kX» \>cvfe \ife^^ ^\\j^<^ 

^aj^ operate the train brakes. 



I 
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It is important that the pipe connections to the brake 
. valve be perfectly air tight, and that the valve should 
I occasionally be cleaned. The feed valve 21 can be readily 
\ removed for cleaning by the engineer, by placing the 
valve handle in " emergency '' application position, which will 
retain the air in the main reservoir, then unscrewing cap nut 
19. This should be done occassionally, as any derangement 
of its functions of maintaining an excess pressure in the 
main reservoir is usually found to be due to the presence of 
dirt, or gum from the use of too much oil or lubricant of an 
inferior quality. The piston should also be removed for clean- 
ing, at intervals, as the presence of gum interferes with its 
free movement. 
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ADDENDA. 



HEQABDINQ the ENGINEEB'S BBAKE and EQUAUZINQ DI8- 

CHABQE Valve. 

To THOSE unfamiliar with mechanical drawings the con- 
struction of the engineer's brake and equalizing discharge 
valve, as illustrated on Plate 2, Figs. 1, 2 arid 3, may appear.] 
somewhat complex, and in consequence of this a nacre or less 
imperfect knowledge of its important functions is had, where 
it is very desirable that it be thoroughly understood, and that 
the reasons for using a valve of this character be fully appre- 
ciated in order that very desirable results may be had, which 
are not to be obtained with the ordinary three-way cock in the 
operation of the automatic brake. 

We have, therefore, prepared a simple diagram illustra- 
tive of the functions of the engineer's biake and equalizing 
discharge valve, which is printed upon a card and accompan- 
ies this work, and in which the several ports or air passages 
necessary in the brake valve, as actually constructed, are 
shown as nearly as possible on a plane surface, while the 
transparent disc or handle mounted on the diagi*am may be 
likened to the plug or key of a three-way cock in which are 
arranged suitable ports that, when brought opposite others in 
the surrounding body by the movement of the handle to cor- 
responding positions, in which the brake valve handle would 
be placed in actual practice, wWl lio do\3\i\> ^^xn^ \» \sssJtSi ' 
clearer the purposes of the brake ^a\ve ^^a^ Vo /^^^ ^^ 
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aportance and necessity of the device. The lower portion of 
le diagram, containing the piston 17, and the parts below it, 
e arranged as actually constructed in the brake valve. Figs. 

2 and 3. 

Assuming that the pipe to the main reservoir is connected 

X^ the train pipe at l^and the pipe to small equalizing res- 
•voir at T^ it will be seen by placing the handle of the valve 
IH3SITION FOR RELEASING, that ports a^ h and 1 1 are oppo- 
te each other, permitting air to flow freely and directly from 
le main reservoir to the train pipe for releasing brakes and 
larging auxiliary reservoirs. Ports d^ i and e e are at the 
iTiie time in communication with each other, permitting air 
) flow into chamber Z>, above piston 17, and thence through 
ort 8 8y into and charging the small reservoir, which latter is 
itended to contribute to chamber J) a larger volume of air 
ban is actually contained therein, because, as will be seen later 
n, pressure is exhausted from chamber D in applying brakes, 
?^hen the greater pressure on the under side of piston 17 
orces the latter upward, opening the train pipe to the atmos- 
phere through ports m and n, while if chamber D con- 
ained only a small volume or quantity of air, this would be 
intirely discharged to the atmosphere in a moment, resulting 
n the full application of the brakes, but by using the small 
eservoir this undesirable efifect is avoided, and the brakes may 
)e applied with any desired degree of severity to their 
greatest effect. 

Having charged the train pipe and auxiliary reservoirs 
o, say, 70 pounds pressure, move the valve handle to " posi- 

'ICW WHILE BUNNINO.^^ Port h doe^ \iO\3 WQT^ ^Q'a^\S^^XO^s^^^^ 

!th port /, and air must therefore fLovj 'mdMie.eJ0c3 ^s^ *^^ '^'^ 
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pipe through ports a, S, c and^, forcing valve 21 from its 
seat, thence through ports f^ f^ to port I and the train pipe, 
but before it can do so 20 to 25 pounds excess air pressure 
must be accumulated in the main reservoir to force valve 21 
from its seat, its movement being opposed by a spring having 
a resistance of about 25 pounds. Ports a^ i and e e are still 
in communication, thus maintaining pressure in chamber J? 
and small reservoir. 

To apply the brakes gently, the handle being moved to 
"LAP," BLANKS or closcs all ports and connecting passages, 
and a further movement to the " service stop" position per- 
mits air to flow to the atmosphere from the small reservoir and 
chamber i>, say reducing the pressure 6 to 8 pounds by the 
gauge, through ports e e^ c, 5, p and A, when handle may be 
returned to " lap." This reduction of pressure, above piston 
17 causes the greater or train pipe pressure^ acting on its 
under side, to force it upward, lifting its stem, the lower end 
of which forms a valve, from its seat, permitting air from the 
train pipe to be exhausted to the atmosphere through ports f» 
and n^ and the angle fitting from which a pipe may be extended 
outside of the cab, and through which train pipe pressure will 
continue to exhaust until the pressure in the train pipe has 

BEEN REDUCED TO THAT YET REMAINING IN CHAMBER Z>, when 

the piston is forced downward, automatically closing the 
exhaust outlet. This is one of the important functions of this 
valve, BECAUSE a uniform reduction of pressure is effbotbd 

GRADUALLY THROUGHOUT THE ENTIRE LENGTH OF TRAIN PIPE, 

whether it be that of an ordinary passenger train of a few cars 

or a long freight train, prevexiWiig \Xi^ ^o^"^^S:^ci!ta^ <Qfc\ ^^ ' 

release of brakes upon some oi tlae^ caT?» «A. \Xift lor^^x^L rsoSl^ 
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the train when they should remain applied, which may occur 
by the use of an ordinary three-way cock by means of the 
al>rupt stoppage of the discharge of air from the train pipe at 
tlie engine in applying the brakes causing the air yet com- 
paratively undisturbed in the rear end to rush forward with 
considerable impulse, affecting the forward brakes as before 
stated. 

Returning handle to " position for releasing " permits 
the excess pressure already accumulated in the main reser- 
voir, to be discharged into the train pipe, insuring the prompt 
release of all the brakes and recharging of auxiliary reser- 
voirs. 

A quick or "emergency" application of the brakes to 
their fullest extent is had by moving the handle to "emerg- 
ency stop" position, when the large ports, Z Z, (?, h and A, are 
brought into communication, causing a rapid discharge of air, 
in considerable volume, from the train pipe to the atmosphere 
and brake cylinders, which causes instantaneous action of the 
brakes to their maximum power on the entire train. 



The Pump Govebnob. 

The construction of the pump governor is illustrated in 
cross section, in Plate 2, Fig. 7. Its purpose is to automatic- 
ally shut off the supply of steam to the pump when the air 
pressure in the train pipe and auxiliary reservoirs has reached 
the limit allowable, say 70 pounds, this pressure forming the 
basis upon which the maximum power of the brake gear used 
on cars and engines is designed, Wvw^ ^NO\ftJvcL% ^-iw^<«s&.^^^ 
pressure, which used indiscreetly m\iT^\5^\,S^^^^^^^'^^^ 



^iSCS. 
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With a judicious use of the brake, and maintenance of pres- 
sure to the maximum allowable, sliding of wheels may be 
wholly avoided. 

The simplicity of construction of the governor is such, 
that the following description of its mechanism will make it 
readily understood. 

By reference to Plate 1, Figs, 1 and 2, it will be seen 
that suitable provisions are made for attaching the end, TJ of 
the governor, directly to the steam pipe union connection of 
the air pump, the opposite end, X, being piped to the source 
of steam supply. Another pipe connection, with union swivel 
21, at IV^ is also made and extended to the fitting 30, Fig. 2, 
Plate 2, in the engineer's brake valve. This fitting it will be 
observed is tapped into a port of the brake valve, which is 

ALWAYS IN DIRECT COMMUNICATION WITH THE TRAIN PIPE, THE 

PRESSURE TO BE GOVERNED, and wliich acting upon the under 
side of the flexible diaphragm, 19, forces it upward against 
the resistance of the regulating spring, 18, when the desired 
train pipe pressure has been reached, lifting valve 17 from its 
seat, admitting air pressure on top of piston 5, forcing steam 
valve 9, with which it is connected by stem 7, to its seat, 
shutting ofi* the supply of steam. A reduction of air pres- 
sure in the train pipe by applying brakes, causes a reverse 
movement of the governor, valve 17 closing, and the pressure 
contained in the chamber above piston 5 leaking away pastits 
edges to the atmosphere through the exhaust connection 10, 
in cylinder 3. Spring 8 then forces the piston upward open- 
ing steam valve 9, and permitting steam to again pass to the 
pump. Any necessary ad^ustraeivt oi \\i^ TOi^d^vaJMa.^ 's^^wiMf^ 
^8y is readily made by means oi liwt^ ^^ ^\i^\.^. 
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OsoomAii Abbangement of the Automatic Bbake and 
Tbain SionaiiIng Appabatus on a Locomotive 

AND Tendeb. 

THE general arrangement of the brake and signal appli- 
ances on alocomotive and tender is illustrated in Fig. 2, Plate 
1, and clearly shows the arrangement of the pipes and appar- 
atus thereon, which should be closely followed in attaching 
the apparatus, slight modifications possibly being necessary 
with different classes of locomotives. Separate pipes from 

THE AIR CYLINDER OF THE PUMP TO THE MAIN RESERVOIR, AND 
FROM THE LATTER TO THE ENGINEER'S BRAKE VALVE, SHOULD 

INVARIABLY BE USED. The practice that has been found to 
prevail in some quarters, of connecting the discharge pipe 
of the pump with the pipe leading to the engineer's brake 
valve is to be deprecated, and will cause the discharge of filth 
from the pump, directly into the train brake appliances. 

The main reservoir capacity for passenger engines should 
be not less than 16,000 cubic inches, and for freight engines, 
not less than 24,000. If convenient space for a single main 
reservoir of the necessary capacity is not to be had on the 
engine, it is recommended that two smaller ones be used, 
giving opportunity for even greater air storage capacity than 
that indicated, with still better results. It is not a good prac- 
tice to locate the main reservoir on the top of the tender, as 
moisture will accumulate in the pipes leading thereto, and 
ultimately find its way into the train brake appliances. It is 
invariably recommended that separate auxilary reservoirs be 
used for driver and tender brakes. 

Attention is particularly caWed Vo >i)[v^ ^^i\^\w^ ^\*s:^^fc '^^^^^ 
oat cock in the train pipe ^ust beneaVXi \k^ ct.^^^^^'^"^^'^ 
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valve, also shown in Fig. 1. This cock is necessary to cut 
out the engineer's brake valve upon all the engines coupled 
in a train, excepting that from which the train brakes are 
operated. 

It is desirable that the plain automatic triple valve, 
shown in Figs. 3 and 4, Plate 1, be used on engines and ten- 
ders, giving a slightly slower movement of the brakes in full 
application, than of the car brakes. 
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ceneraij arrangemknt of the Automatic Bbake and 

CoMPBEssED Air Train SignaijIno Apparatus 

ON Passenger Equipment Cars. 

^"pHE general arrangement of the Automatic Brake and 
1 Signaling Apparatus, as applied to a passenger equipment 
car, is illustrated in Fig. 1, Plate 3, in detail, readily enabling 
their erection in a correct manner. 

It is of the greatest importance that the brake levers and 
connections be made of ample dimensions and the brake 
beams of sufficient stiffness to resist deflection or stretching, 
in order that the movement of the piston in the brake cylinder 
may be wholly utilized in forcing the shoes against the wheels, 
instead of compensating for such deflections by additional 
movement, which will necessarily occur from the employ- 
ment of a weak and insufficiently staunch brake gear. The 
Use of turned pins with large surfaces, and fitted reasonably 
close in holes of the brake gear, are quite desirable, reducing 
the lost motion to a minimum. 

The Hodge System of levers, the proportions and dimen- 
sions of parts of which are given in minute detail in Plate 3, 
Fig. 7, is recommended for passenger cars, and should be 
arranged to develop a max:imum pressure at the brake shoes 
of 90 per cent, of the weight of the car on the track under 
the wheels to which brakes are applied, based upon a pressure 
of 00 pounds per square inch in the brake cylinder, which 
pves a cylinder force of 4,T0Q ^owe^^^ \«^ *^^ \fe^^^>^^S^ 
ylinder, and 9,200 pounds ioT t\i^ ioxxxV^ev^KwO^ ^-^^sssSss 
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this force being derived from an "emergency" action of th 
brakes, with 70 pounds pressure in the train pipe and auxiliar 
reservoirs. With the plain automatic triple valves, of whic 
there are large numbers yet in use, 50 pounds pressure is ha 
under the same conditions of service, giving a maximum fore 
of about 4,000 pounds on the piston of the ten-inch ca 
cylinder. 

For convenience of adjustment of the braking force o 
cars of different weights, cylinder levers may be arranged wit 
a series of holes in their outer ends, and the amount of powe 
or force developed at the brake shoes by each, depending iif 
on the hole in which the Hodge lever rod may be connectec 
should be stamped opposite each hole (or numbered), whil 
the permissable braking force, based upon the rule alread 
given (or corresponding number), should be stencilled uj)o 
the cross-bearers of each car by a competent authority, a 
shown, thus avoiding any confusion likely to arise by the us 
of a variety of cylinder levers as they have been usual! 
employed. 

By carefully adjusting the brake gear in the manne 
described, and strictly limiting the air pressure to the authoi 
ized maximum, sliding of the wheels will be reduced to a min 
mum and the highest efficiency of the brakes obtained. 

In erecting the apparatus, care should be taken to blo' 
out all pipes with steam, after bending, and removing fins afte 
cutting. 

The relative positions shown of the brake and signf 
pipes should be closely adhered to^iw OYd^\ tKat the hose ma 
l^e conveniently coupled witti t\iat on ^d\^e,^\i\. N^fe^^^^^s. 
vojd cha£ng. 
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For six-wheel truck cars the brakes should invariably be 
arranged to act upon all of the wheels, the weight of the car 
T>eing equally distributed upon these, in order that a braking 
force proportionate to their weight, as with four-wheel cars, 
may be employed. For this purpose a more powerful brake 
apparatus than that ordinarily used for four-wheel truck cars 
is necessary, a fourteen-inch cylinder being furnished. When 
it is considered that many through express trains are com- 
posed largely of heavy six-wheel truck cars, the necessity for 
a brake on them of the highest efficiency possible, will be 
quite apparent. Plans showing the general arrangement of 
the brake apparatus as applied to six-wheel truck ears will 
be furnished upon application. 
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The Dbiveb Bbake. 

A GENERAL arrangement of the push-down form of cam 
driver brake as now commonly applied to two pairs of driv- 
ing wheels of a locomotive, is shown on plate 2, Fig. 8. In this 
form of brake, the piston stuffing box is avoided, and the cams 
are highest above the rail when in release position, advantages 
not possessed by the pull-up form of driver brake. On Plate 
2, Fig. 6, is shown the usual fovm of driver brake as applied 
to more than two pairs of driving wheels, the arrange- 
ment of levers and connections providing for practically per- 
fect equalization of pressure at the brake shoes. The reason- 
ing that driver brakes are a source of damage to the engine 
structure is erroneous, as has long since been demonstrated 
to the satisfaction of competent critics, and their value as 
an adjunct in train braking is unquestioned. 

Suitable forms of brake shoes may be had, however, 
through which the braking force is expended upon the flange, 
and that portion of the tire outside of the rail seat, thus 
wearing that portion of the tire not touched by the rail, ad- 
mitting of a much larger mileage being had from engines 
before the tire require returning, than is possible in the 
absence of driver brakes. 

In order that the best results and highest efficiency at- 
tainable be had from the use of driving wheel brakes, it is of 
the greatest importance that the form best adapted to the 
engine be selected, carefully designed, and correctly applied. 
Long experience in this respect, it is beheved, enables this 
company to correctly advise upon t\i\^ ^w\>\QiC\; ^w^\\>\^ %\x<^\sj^ 
t/r^-ed that application be made to \i» iox aXV ^m^V ^^.^^x^sv^. 
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The Quick Action Automatic Pbeioht Car Bbake. 

THE Cylinder, Auxiliary Reservoir and Triple Valve of the 
Quick Action Automatic Freight Car Brake are illustrated 
in Fig. 9, Plate 4. For convenience of erection these parts 
^re arranged in combination with each other in compact form. 
The triple valve is of the same essential construction as 
bhat used on passenger cars, but differs slightly in the propor- 
tions of some of its parts from the passenger triple valve, 
which latter may be readily recognized by the presence of a 
letter P cast upon its outside surface. For this reason 

EITHER MUST NOT BE USED IN THE OPPOSITE SERVICE. The 

description of the mechanism of the quick action passenger 
triple valve also appUes to the freight triple valve, the opera- 
tion being the same, air pressure being conducted to the brake 
cylinder through the pipe A, which is fastened securely in and 
passes through the auxiliary reservoir. A push rod, shown 
in Fig. 12, Plate 4, is inserted in the hollow piston rod of the 
freight car brake, and is attached in a suitable manner to the 
brake gear. It will, therefore, be seen that in the application 
of the hand brakes this rod moves outward, leaving the piston 
undisturbed. A leakage groove a^ the purpose of which has 
already been related in the description of the passenger car 
brake apparatus, is cut in the upper portion of the cylinder of 
the freight car brake as well. A release valve in the top of the 
reservoir 10, provides for the release of air therefrom when 
desired. 
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The Pbessuke Retaininq Valve. 

THE Pressure Retaining Valve, Fig. 10, Plate 4, is a 
vice for use only on long and steep gradients. This i 
weighted valve connected to the exhaust port of the tri 
valve with a suitable pipe; and is provided with a small c( 
the handle of which, in the horizontal position shown, wl 
it should be placed in descending long grades, allows the 
issuing from the exhaust port of the triple valve, when bra 
are releasing, to pass through port S, and to raise the weigh 
valve 20, passing thence to the atmosphere through the con 
shaped port <?, ^ of an inch in diameter at its smallest p 
The weighted valve 20, is of sufficient dimensions that a f( 
of 15 pounds pressure per square inch on the surface expc 
in port h is required to raise it, making it obvious that in 
position shown, 15 pounds pressure of air is -retai 
in the brake cylinder, holding the train in check, while 
mechanism of the triple valves, being in release position, 
ables the prompt recharging of the auxiliary reservoirs, 
slight grades, or a level, the handle should be turned do 
bringing ports 5, a, e in communication with each other, ] 
mitting the free exhaust of air \o the atmosphere with 
passing the weighted valve, and therefore entirely relea.' 
of the brakes. 
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^^t'lHB GENEBAIi ABKANGEMENT OF THE AUTOMATIC BBAKE 

ON Pbeight Equipment Cabs. 

7 HE general arrangement of the automatic brake mechan- 
ism, and system of levers, as applied to a freight car, is fully 
illustrated in Fig. 11, Plate 4. 

Seventy pounds air pressure should be used, from which, 
'^lith an "emergency" action of the apparatus, a maximum 
J)ressure of 60 pounds per square inch is had upon the piston, 
giving a total cylinder force of about 3,000 pounds. The 
maximum pressure exerted at the brake shoes for freight cars 
should not exceed 70 per cent, of the light weight of the car 
at the rails. Brake shoes should be suspended with their 
centers not lower than two. inches below the center of the 
truck wheels. This will allow for a brake beam lever of rea- 
sonably low proportion, and for suflScient clearance of the 
under connections above the rail. 

Iron brake beams are strongly recommended for use in 
connection with the automatic brake, in preference to the or- 
dinary wooden ones, and the Master Car Builder's standard 
freight car brake gear, as illustrated in Fig. 12, Plate 4. Di- 
mensions only of such parts as can be duplicated on any freight 
car are given. Others are omitted for the reason that they 
require considerable modification in essential particulars to 
suit cars of different construction. The apparatus should be 
attached to the car in a most secure and substantial manner, 
and while possibly at a slightly greater cost originally, future 
cost for repairs and maintenance will be reduced to a minimum. 
Air pipes must be thoroughly blown out with steam after 
bending, fins removed, and careiuWy ^^e^x\^^\?^*^^^*^'^'^>sss5^^ 
to prevent the joints shaking \oo«»^. ^^ \w^\.^ ^^n^^^ 
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thoroughly tested under air pressure by means of a solutic 
of soap suds, which, if applied with a brush, will form a bubble 
where a leak exists. The pressure retaining valve should bol 
located at the end of the car, and near the hand brake wheeU 
so as to be witliin easy reacii of the brakemen; the joints rfjj 
the pipe leading thereto must also be perfectly air tight. 

The necessity for two hand brake staffs, as will be ob-l 
served, does not exist on the ordinary freight car, as the brake 
gear, as usually arranged, provides for the application of the] 
brakes upon both trucks simultaneously from one end of thecar. 

The quick action freight car brake being wholly auto- 
matic, cannot be changed to act with the non-automatic brake, 
but will operate in complete harmony with the plain form of 
automatic brake mechanism, furnished previous to the intro- 
duction of the new form. A cut-out cock located in the branch 
pipe leading from the main train pipe to the triple valve, pro- 
vides for cutting out the apparatus in the event of accident to 
any of the parts. The brake is operative when the handle of 
this cock is set to right angles or cross-wise of the branch 
pipe, and is cut out or inoperative, when parallel, or in line 
with the branch pipe. It is highly important that the posi- 
tion of the apphances at the ends of the cars be arranged in 
accordance with the dimensions given, thus securing desired 
harmony in this respect on cars of this class, engaged in inter- 
state traffic. 

The angle cock in the train pipe at each end of the car is 

designed to facilitate the renewal of hose when necessary, and 

to obviate the possibility of its being closed by flying missiles 

under the train, the handle \)e\T\g m Vmoi V\W\ \3ck^ \?t^w x^lxjc 

JvJjen opeuy and cross-wise of the pipe ^\iew q\o^^^. 



\ 



Instruction Book. 41 



Tbain Signaling Appakatus. 



I A trated in Plate 3, Figs. 2, 3, 4, 5 and 6, and its arrangement 
f^tid application to a locomotive is shown in greater detail on 
^^late 1, Fig. 2, and to a passenger equipment car on Plate 3, 

This apparatus is intended for the easy and certain trans- 
mission of signals from the train to the engineer, taking the 
lE^lace of the old bell cord, which, upon trains of any consider- 
able length, is quite unsatisfactory. 

A separate line of f inch pipe extends throughout the 
Entire train, and is united between the various vehicles with 
lose and couplings, the same as in the air brake system, but 
"the couplings, being of slightly different proportions, cannot 
l)e united with the air brake couplings. 

A Car Discharge Valve, Fig. 3, Plate 3, is located at some 
convenient position on each car, preferably above the door, 
and opposite the hole through which the old bell cord passed, 
and is connected by means of pipe to the main signal pipe 
under the car. A comparatively light cord passing through 
the car is attached to the lever of the car discharge valve, and, 
extending to the platform, is fastened in a suitable manner, 
enabling the use of the signal from any part of the car. 

A Signal Valve, Fig. 4, Plate 3, may be attached by means 
of lugs on the upper cap, to the right running-board of the 
engine under the cab. Suitable pV^e e,oww^^*^^^^ «:5ct*^ ^^^s*^^ 
with the main signal pipe, and ttie a\^\i?i\.N^^ '^\> T^'sx^^ ""^ 
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to the small signal whistle, Fig. 6, Plate 3, which latter may 
be located in some convenient place in the engine cab. 

A Reducing Valve, Fig 5, Plate 3, usually screwed into 
the UPPER SIDE of the main air reservoir of the brake system, 
admits pressure therefrom to the signal pipe, to which it is 
also connected, reduced to 25 pounds pressure per square inch. 

Signals are transmitted to the engineer from the train by 
pulling the signal cord on any car, thus opening the car dis- 
charge valve and causing a slight and short discharge of air, 
which reduces the pressure in the main signal pipe and its 
connections, and thus automatically operating the signal valve 
on the engine, air is discharged through a small whistle in the 
cab, sounding blasts corresponding to each pull of the cord 
from the train, and which may be given at the rate of oneperliil 
second, a rule which should be generally observed, as too fre- 
quent and long discharges of air at the car discharge valve 
will somewhat confuse them. A little practice will soon en- 
able the operator to make all necessary signals with entire 
accuracy. 

In the Pressure Reducing Valve, spring 9 forces diaphragm 
7 downward pushing valve 5 from its seat, permitting pressure 
to flow from main reservoir, to and charging the signal pipes. 
The resistance of spring 9 is such that when the signal pipe 
has been charged to 25 pounds pressure, this pressure, acting 
upon the exposed lower surface of diaphragm 7, forces it up- 
ward, and spring 10, pushing valve 5 to its seat, prevents l-e 
further ingress of air until required by the operation of the |ifii^ 
sjgna). This valve should occasionally be cleansed of the 
gummy deposit sometimes iowtvA \>o C;oS\fc^\i ora. ^^ nr^s^ssss^J 
yurts, which causes a sluggi^Vv o^eic^\:\o\v^\5\>X. ^\stf2vs. ^H"^' 
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Bfcrgely avoided, if a good oil is sparingly used for lubricating 
te air cylinder of tho' pump, and if the main reservoir is 
trained at intervals of its accumulation of water and oil. 

On the Car Discharge Valve, a compound lever, 5, to 
vhich the signal cord is fastened, when pulled, pushes open 
"alve 3, permitting a small quantity of air to escape from the 
iignal pipe, to a branch of which it is attached, causing the 
vhistle to sound on the engine. 

* In the Signal Valve, the two compartments A and B are 
^parated by a diaphragm 12, and the diaphragm stem at- 
ached thereto extends through bushing 9, its end forming a 
'alve on seat 7, which prevents the egress of air to the whistle 
vhen seated. A small portion of the diaphragm stem 10 fits 
)ushing 9 snugly, while just below its upper surface, a cylin- 
Irical groove is cut in the stem j^nd its lower end milled in 
riangular form. Pressure enters the signal valve at I', 
ind passing through port «?, fills chamber J, and through port 
?, past stem 10, fills chamber B. A sudden reduction of pres- 
iure in the signal pipe, reduces the pressure in chamber A on 
bop of diaphragm 12, when the greater pressure in chamber 
B, acting on its under surface, forces it upward, momentarily 
permitting a portion of the air in the signal pipe and chamber 
B to escape to the whistle, giving a signal to the engineer. 

It will be observed that a discharge of air from the signal 
pipe causes the whistle to sound on the engine, and it is there- 
fore apparent that all signal pipes should be perfectly tiofht, 
othei-wise signals may be given when not intended. 
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The Hodge and Stevens Systems om Cab JBbake L 

THE Hodge and Stevens Systems of Car Brake Le\ 
shown in Figs. 7 and 8, Plate 4. The Stevens syst 
f ers from the Hodge in that the floating or Hodge lever 
is interposed between the cylinder levers and the true 
in the Hodge system) is omitted, and the outer end 
^ cylinder lever is extended sufficiently to couple direct 
^jn the truck lever, the added length of the cylinder lever r( 
'l^"'^ the force transmitted, so that the effect at the brake 
1^ precisely the same as in the Hodge system. Both syst 



tf<i« w< 



«'- employed for passenger car brake gear, the prefers 

either being much a matter of personal choice. W 

I, " Stevens system is somewhat simpler than the Hodge, th 

y;::^ as usually applied to passenger cars, admits of a bett( 

"5; brake gear than the former, and for this reason, is g( 

. £ preferred for this service. Special provision for the 

5^ the Stevens system is made in the construction of tl 

matic freight car brake apparatus, by which an equally 

hand brake gear is had as with the Hodge system. 

The peculiar construction of the various classes 
way vehicles often necessitates modifications of either 
in the application of the brake gear. 

The relative forces existing in the Quick Action Au 

Brake when applied for a "service" or, an ''emergenc, 

are shown in Figs. 7 and 8, with the given proportion oJ 

resulting from 70 pounds presswre oi *a\T m \}a^ \?t\Ms.>^ 

^u^j'Iiarjr reservoirs, rating the gar ^ice^^xrce xt^otv \k^^ 
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pounds per square inch in a " service," and 60 pounds in 
tn '•'emergency" application of the brakes. The lesser figures 
dso show the total effect at the brake shoes, when using the 
Did style triple valves with levers of the same proportion. 

When applying either system of brake gear to a car, hav- 
ng decided upon the proportions of the truck levers best 
mited to the car truck, and the total length of the cylinder 
[evers, the following rules may be used in calculating the re- 
juired proportions of the cylinder lever : 

To FIND THE TOTAL POWER REQUIRED : — Subtract 10 per 
)ent. of the weight of the car at the track under the 
fVHEELS to which brakes are to be applied, for passenger cars, 
md 30 per cent, for freight cars. 

To FIND THE LEVERAGE REQUIRED : — Divide the total 
Drake power required by the whole pressure on the piston. 

To FIND THE PROPORTION OF THE BRAKE BEAM LEVERS I 

Divide the whole length of the lever by the short end. 

To FIND THE TOTAL BRAKE BEAM LEVERAGE : Multiply 

the ' proportion of the brake beam lever by two (2) for the 
Hodge system, and by four (4) for the Stevens. 

To FIND THE PROPORTION OF CYLINDER LEVER : Multiply 

the WHOLE length of the lever by either the required lever- 
age or the total brake beam leverage, and divide by the sum 
of both ; the result will give the length of one end of the 
lever. 

If the required leverage is greater than the total brake 
beam leverage, the long end of the lever must go next to the 
cylinder ; if less, the short end must go next to the cylinder. 

Dead levers must be made in Wv^ ^-axxi^ Y^<5k^<5^'vNRr^^>^'^ss^ 
ve truck levers. 
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EXAMPLE— Hodge System. 

Weight of car 40,000 pounds. 

*• '• less 10 per cent 36,000 

Total pressure on 10 inch piston, (emergency) 4,700 ** 

Total length of brake beam levers 28 inches. 

Length of short end of brake beam lever 7 " 

Total length of cylinder levers 24 *' 

36,000 -i- 4,700 = 7.66, leverage required. 

28-r-7 = 4 X 2 = 8, total brake beam leverage. 

24 X 7.66 = 183.84 -^ (8 + 7.66) = 11.74 short end of cylinder lever. 

24 — 11.74 = 12.26, long end of cylinder lever. 

EXAMPLE — Stevens System. 

Total length of cylinder lever . , . . .36 inches. 

36,000 -7- 4,700 = 7.66, leverage required. 

28 -T- 7 = 4 X 4 X 16, total brake beam leverage. 

36 X 7.66 = 275.76 -r- (7.66 +JL6) = 11.66, short end of cylinder lever. 

36 — 11.66 = 24.34, long end of cylinder lever. 



I. 
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LSVEBS. 

OR the benefit of those not familiar with the several classes 

of levers that may be employed in a brake gear for railway 
licles, we have prepared a few simple diagrams Figs. 1, 2, 3, 
5 and 6, Plate 4, which will prove of material assistance to 
3h as may wish to determine for themselves the amount of 
wer developed by a given series of levers where known 
ces or lengths of levers are given, and from which, by sim- 
) calculations given in the formulae opposite diagrams 2, 4 
d 6, may be found the desired unknown quantity. 

There are three kinds of levers, with reference to the re- 
ive position of the force 7^, weight W and fulcrum C : 

1st. When the fulcrum C is between the force JP" and 
ight TT, it is a lever of the first kind. Figs. 1 and 2. 

2nd. When the weight W is between the force JP^ and 
crum C, it is a lever of the second kind. Figs. 3 and 4. 

3rd. When the force JF is between the weight W and 
crum (7, it is a lever of the third kind. Figs. 5 and 6. 

The two forces i^and IV will be distinguished by con- 
lering 7^ the applied force acting on its lever Z, to lift the 
dght Wj acting on its lever a. Figs. 1, 2 and 3. 

In Figs. 2, 4 and 6, each class of lever is represented as 

:ached to a brake shoe and suspended opposite a wheel 

ainst which a force equal to the weight W^may be expended 

pressure of a brake shoe upon a wheel, when the applied 

ce 7^ actuates the lever in the direction of the arrow. 

Lengths of levers are denoted m \Xi^^^ ^^'g^^'^^^^'^"^^^^^^ 
bjr substituting known ioxce^, ox \^xv?^^ A^^ n^jsr. Xse.v\s 
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used in the formulae opposite each kind of lever, unkno 
forces or lengths may be found and thus applied to act 
practice in determining the proper proportions of levers 
power braking, to obtain desired results. 

The first formulae opposite the lever of the first kin( 
read "Weight equals F multiplied by 5, divided by ^," i 
the others in a like manner. 

EXAMPLES. .Figs. 1 and 2. 

If a force 7^ of 3,000 pounds is applied at F and the 
tances or lengths h and a are respectively 18 and 6 incl 
what would be the weight TT, or the pressure of the br 
shoe against the wheel ? 

The formulae given for determining the weight now be 

used, we have W = ^^ and substituting known fiorures 
letters, we have W = ^.22^ = 9^000 pounds. 

In this case, we have the force F of 3,000 pounds, 
weight W of 9,000 pounds, acting upon the lever in the sj 
direction ; hence the sum of the two forces, or 12,000 poii 
stress is exerted at the fulcrum C, and which may be i\\ 
mitted to other levers through properly arranged connectic 
and further utilized in applying brakes to other wheels un 
a car. 

If the distance b is unknown, and the force F^ weight 
and distance a are known, required distance h ; applying 

^ F 

formulsQ and -substituting known qvxautvXJv^^lvixViV^^^^^-^'ii,^ 

^ 2000 
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It will therefore be seen that, by shifting the position of 
the fulcrum C, a given force F applied as shown in Fig. 1, will 
within practical limits lift a greater or lesser weight W on the 
opposite end, and as in Fig. 2 would give a corresponding 
effect in pressure of the brake shoe against the wheel. 

EXAMPLES. Figs. 3 and 4. 

If a force of 3,000 pounds is applied at F^ Fig. 3, and the 
distances h and a are 24 and 6 inches respectively what is the 
weight W that can be lifted ? 

Appljdng the formulae, W = ^^^ 
and substituting known figures for letters, we have, 

W = '-^^^ = 12,000 pounds, which 
as applied in Fig. 4, would indicate that the brake shoes may 
be forced against the wheel with 12,000 pounds pressure. 

In this example, we have the force F and the efiect at the 
fulcrum C, acting upon the lever in the same direction, and 
the weight W in the opposite direction ; hence the stress at C 
must be the weight W^ which we ascertained was 12,000 pounds, 
.minus the force F^ 3,000 pounds, or 9,000 pounds, a force 
^' which may be transmitted to other levers in a system of brake 
gear as explained in the examples already given for Figs. 1 
and 2. 

If distance a is unknown, and the force F^ weight W and ' 
distance h known, and we wish to determine what distance a 

should be, we have the formulae, a = -^ and substituting; 

^Down Sgures for letters, we have, 

T2^000 



f - 



■ti- 
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It will also be observed that with this class of lever, 
lengthening or shortening distance «, enables a given force 
applied at F to lift a lesser or greater weight at TF, and as ap- 
plied in Fig. 2, would give a corresponding result in pressure 
of the brake shoe against the wheel in actual practice. 

EXAMPLES. Figs. 6 and 6. 

Assuming a force F of 12,000 pounds, applied at F^ Fig. 
5, and the distance « and 5 respectively ' 30 and 14 inches, 
what weight may be lifted at TF, or pressure applied to the 
wheel by the brake shoe at TT, Fig. 6 ? 

By applying the formulae TF = -^ 
and substituting known figures for letters, we have, 

W = il22^ = 5^600 pounds. 

We have here a force F of 12,000 pounds acting upon the 
lever in one direction, and the weight W and eflfect at fulcrum 
(7, in the opposite direction, hence the force or eflfect at C" is 
12,000 pounds, minus 5,600 pounds or 6,400 pounds. 

If we know the length 6, the force F and weight W^ and 
wish to find distance a^ by applying the formulae, we have, 

a == -^- and substituting known figures for 

letters, we have a = ^^^//^o ^ = 30 inches. 

These formulae are equally suitable in ascertaining re- 
quired forces and distances for other levers forming a part of 
the brake rigging of a car. If, therefore, the force derived i 
from airpressue at 60 pounds per square inch when using the 
quick action triple valye, or 50 powtvAs* \>x^^^xst^ >«Vs^mni?, 
the plain automatic triple vaVve aeWxv^wp^^^^ ^-v^Xss^^W^ 
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rake cylinder is used as a basis of power, the proportion of 
3vers for transmitting the required brake force to the wheels 
an be readily determined. 

The proportions of a lever of the first kind are found by 
lividing the length of that end of the lever between the ful- 
crum C and the weight W into the length of the opposite end. 
For example : If length (Z is 6 incht^s, and. length h 18 inches, 
the lever is said to be 3 to 1, and a weight equal to three times 
the force applied at F may be lifted at W, 

The proportions of a lever of the second kind can be 
Eound by dividing the length of the end of the lever between 
the fulcrum O and weight ^into the total length of the lever. 
For example : If length 63^ is 6 inches, and h 30 inches, the 
lever is said to be 5 to 1, and a weight ^may be lifted at W^ 
equal to five times the force applied. 

The proportions of a lever of the third kind are found by 
dividing the total length of the lever into the length of the end 
between the fulcrum C and the force F, For example : If the 
total length of the lever is 30 inches and the length h is 24 
inches, the lever is said to be y^ to 1, and a weight W^ equal 
k) -^^ of the force F applied at F may be lifted at W, 
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Brake Povter. 



I 



T IS of the utmost importance that the braking force ap- 
plied to tlie wheels of a car should be proportionate to the 
weight of the same on the track under the wheels to 

WHICH brakes are APPLIED. 

In properly understanding the term "weigh on track 
under wheels to which brakes are applied ;" say we have a 
passenger car weighing 72,000 pounds with six-wheeled trucks, 
or the entire weight resting on 12 wheels. If we apply brake 
shoes to but 8 wheels out of the 12, we cannot figure on 90 
per cent, of 72,000 pounds, as the entire weight rests on 12 
wheels, which is 6,000 pounds per wheel ; hence the total 
weight resting on the 8 wheels is 48,000 pounds, which repre- 
sents the "weight on the track under the wheels to which the 
brake shoes are applied," and in accordance therewith, we 
must figure on a braking power equal to 90 per cent, of 48,000 
pounds, instead of 90 per cent, of 72,000 pounds. In other 
words, we get a braking power equal to 43,200 pounds, when 
we should have a braking power of 64,800, if brake shoes 
were applied to all the wheels under a 72,000 pound car. 

Practically, a brake force applied to the wheels equal to 
the weight that is pressing them against the rail, thus balancing 
their adhesion to the track, will, at a low rate of speed, cause 
them to slide, but this may be entirely avoided by properly 
proportioning the levers, and maintaining the air pressure 

STRICTLY TO A POINT NOT TO EXCEED THE LIMIT ALLOWABLE, 
AJ>rJO> FOR WHICH. THE MAXIMVJ^ YOM^^ O^ "^^KE. ^K«.AXS. ^?^ 
^EEK CALCULATED. 



krT 
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Practical experience has demonstrated that a total brake 
rce equal to -^ or 90 per cent, of the weight of the car at the 
leels upon which the brakes act, may be safely used with 
acticaliy no sliding under ordinary conditions of track, and 
s been adopted as our standard when applying brakes to 
-ssenger equipment cars. In order to further reduce the 
ding of wheels of freight cars, it is recommended that -^^ or 
' per cent, of the weight of this class of car be used as a 
aking force. This was the brake force used on the cars of 
e Westinghouse experimental train with perfectly satisfac- 
vy results, as will appear in a tabulated statement on another 
ge, showing a record of stoppages made by this train under 
rious conditions of speed and gradient. 

Seventy (70) pounds pressure of air per square incli, is 
lif ormly recommended for passenger and freight train service, 
le maximum brake force, or, cylinder power, will, in this 
3rk, be understood, unless otherwise specifically stated, as 
e result of 70 pounds train pipe and auxiliary reservoir 
lESsuRE. When using the Engineer's Brake and Equalizing 
ischarge Valve already described, an excess pressure in the 
ain reservoir, of 20 to 25 pounds greater than train pipe 
essure is available, but is used only in releasing the brakes. 

Two distinct methods of applying the brakes have already 
)en referred to as ''service" and ''emergency" applications; 
e former causing a gentle and gi^adual application of the 
akes for ordinary station stoppages, and the latter an instan- 
neous application of the brakes to the full force in impending 
mger, and should be used only as such under these conditions. 

If in a service application oi ^k^Xyt^^'Si^'^^ \j^ '^il^ ^^nxj^3^ 
uir pressure is gradually dVacViaT^^^i^o^sv^^'^^^^^'^^^'^ 
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the atmosphere, air pressure from the auxiliary reservoir only 
is admitted to the brake cylinder, giving about 50 pounds 
pressure per square inch upon the piston. The dimensions of 
the auxiliary reservoir used with any of the several sizes of 
brake cylinders, (excepting that shown in Plate D34, 1890 
Catalogue, which is a special short stroke apparatus,) are de- 
signed to store a relatively large amount of air, which, when 
permitted to freely flow and expand into the brake cylinder, 
will equalize to about 50 pounds pressure. 

It will therefore be clearly apparent that, after having re- 
duced the pressure in the train pipe 20 to 25 pounds, by the 
gauge, the greatest pressure possible is obtained in the brake 
cylinder, and that any further reduction is an absolute loss 
and waste of air. 

If, when making an emergency application of the brakes, 
10 to 12 pounds of air is quickly discharged from the train 
pipe to the atmosphere, the quick action mechanism of the 
triple valve is brought into operation, opening passages from 
the BRAKE PIPE AND AUXILIARY RESERVOIR into the brake 
• cylinder, and the combined volume of air from each receptacle 
will give about 60 pounds pressure upon the piston, or about 
20 per cent, more than in "service" applications. 

It will also be apparent that the maximum pressure upon 
the piston is had from an emergency application of the brakes, 
and that the power from the service application, used in or- 
dinary station stoppages, while ample for aU purposes, is 
considerably below the maximum power of the brakes, and 
will necessarily result in les^^emii^ tVv^ ivumber of sUd M 
wheels. Sixty pounds pressuxe txixxXX^^'^^^VcA.c^ \>cifc ^^^.^^^^ 
iston, gives a force from the 14 \idlc\i c-ft^^?^^^ ^^ ^^njJ^.^^^ 
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^unds, from the 10 inch cylinder 4,700 pounds, from the 8 
ich cylinder 3,000 pounds, and from 6 inch cylinder 1,700 
ounds. 

When using the plain automatic triple valve with which, 
3 stated, 50 pounds pressure only is obtained in the brake 
ylinder, the force from each of the cylinders referred to will 
e about 7,700, 4,000, 2,500 and 1,400 pounds respectively. 

The following table will show the resulting pressure in 
ae brake cylinder from the exhaust or discharge of air from 
be main brake pipe, two pounds at each discharge, and is 
lie result of actual experiment, the ^rake cylinder piston 
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The Westinghouse Quick Action Automatic Bbake. 

instructions. 

GENERAL. This brake is wholly automatic, and while 
capable of being operated in harmony with the plain auto- 
matic form still in extensive use, it cannot, as was possible T^ith 
the plain form, be used as a non-automatic brake. 

In making up trains, all couplings must be united so that 
the brakes will apply throughout the entire train. The cocks 
in the main train pipe must all be opened, except that on the 
rear of the last car, which must be closed. The cut-out cocks 
in the branch pipes connecting the main train pipe with the 
triple valves, must also be opened. 

In detaching engines or cars, the couplings must in- 
variably be parted by hand, the cocks in the main train pipe 
being first closed at the point of separation to prevent appli- 
cation of the brakes. Neglecting this precaution, or opening 
a valve or cock when the engine is detached, will apply the 
brakes. 

If the brakes are applied when the engine is not attached 
to the train or car, they can be released by opening the release 
cock in the bottom of the auxiliary reservoir on passenger 
cars, and the release valve in the top of auxiliary reservoirs 
on freight cars. 

The adjustment of the brake gear should bo such, that 

when the brakes are fully applied, the pistons in the brake 

cylinder will not have traveled \e^^ t\\?iTL 4 mches nor more 

tAun 8 inches. It the travel is greatcY \X\aw'^\xiOci«s»^*^^^a^~ 

"2 brake shoes having been pxeN\o\x^\y a^D^xxaX,^^, ^ -«^^\^ 
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lone in ordinary practice, it is indicative of weak brake gear, 
stud these parts should be strengthened. Care should be ex- 
ercised in taking up the slack in the brake connections, to 
have the hand brakes fully released, the levers and pistons 
pushed back to their proper places, and the slack taken up by 
the under connections, or dead levers. 



^^ 
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triple) 





The brake cylinders and triple valves should occasionally 
e cleaned ; the intervxils of time between cleanings depending 
pon the character of the lubricant used and the care taken 
3 prevent the entrance of foreign matter into the train pipe, 
k^ small quantity of 32° gravity West Virginia oil is recom- 
lended for oiling brake cylinders and triple valves, which 
txould be done once in four months. A small syringe of ca- 
ucity to contain enough oil for one oiling, should be used for 
convenience of measurement as to quantity and inti'oductiou 
f oil into the brake cylinder. A record of this work may be 
^adily kept by stenciling the brake cyfe^d^^ ^^ '^^^^^^s^.'^sss?^ 
ut above, and marking thereon V\\\\ e\v^S^ ^^^a*^ ^"^"^ '^ 
tention given the apparatus. 
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When, by reason of accident to the apparatus or brake 
gear, it is desirable to have the brakes out of use on any par- 
ticular car, this may be done by closing the cut-out cock. The 
plain automatic form of triple valve is used for the operation 
of locomotive driver and tender brakes, and may be rendered 
inoperative, for a like reason, by turning the handle of the 
four-way cock, in its construction, downward to a point mid- 
way between a horizontal and vertical position, or until a lug 
on the handle prevents further movement. For the automatic 
brake, this handle must be placed in a horizontal position. 

Triple valves should be drained occasionally, and in cold 
weather frequently, of any accumulation of water. This may 
be done by unscrewing the plug in their lower case. 

The joints of the air pipes must be kept tight, and when 
leaks are discovered they should be corrected at the first op- 
portunity. Failure to do so may involve serious detention 
and unsatisfactory operation of the brakes. 

Safety valves should not be used in any portion of the ■ ' 
brake apparatus for the relief of surplu■«^ pressure, as their u« 
introduces an element of danger which should be avoided. A 
reasonable amount of care for the pump governor will entirelj 
provide against their necessity, and will stop the pump whei 
the maximum pressure has been accumulated. 

Engineers : — A good quality of lubricant should be cofr 
tinuously fed to the steam cylinder of the pump while ii 
T)peration. A small quantity of 32° gravity West Virginl 
well oil should be used at intervals in the air cylinder, it 
particularly desirable to w^e a c\m^\\>^ QiQ^VavsScL^^^ai 
tAe least gummy deposit in tVie uliy ^a^^^%^^,^^^\^^v\s!^'^^^^ 
^entiions and preventing t\ie ixee ^\^e\v^^?,^ qI^Xf^^^^ 
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servoir. Tallow, lard oil or Kerosene must not be used in 
3 air cylinder. 

Attention is drawn particularly to the description of the 
ake valve contained in this work, and the fullest advantages 
ould be taken of the opportunity it affords for the correct 
eration of the brakes. Care should be taken to discharge 
I to eight pounds of air by the gauge in the first instance, in 
plying brakes for ordinary stoppages, which will cause the 
5tons in the brake cylinders to move outward suflSciently to 
)se the leakage groove, forcing the brake shoes lightly 
ainst the wheels. Further reductions of pressure may there- 
:er be made to suit circumstances. 

The brakes are fully applied when the pressure in the 
dn pipe, and as shown on the gauge, has been reduced 20 
unds. Any further reduction is a waste of air. 

It is of gi'eat importance that the engineer should remem- 
r that thei gradual application of the brakes is caused by a 
ntle discharge of air pressure from the train pipe to the at- 
)sphere, and that a rapid discharge causes the quick action 
the brakes to ensue. It is therefore essential that he 
ercise some degree of care and moderation in applying 
akes, taking advantage of the emergency action of the brakes 
ly when absolutely necessary to avoid accident. 

Engineers upon finding that the brakes have been applied 
' the train men, or automatically, must at once aid in stopping 
e train by using the brake valve as in making ordinary 
appages^ which will prevent tYie \o^^ ol Y^^'$>'^xst^ \x555^s^*^ss5^ 
w reservoir and enable ttie prompX* x<^^^^^ o^\rr»^^'^^ 
^ssary. 
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It is important that the main reservoir be drained of 
water at regular intervals, especially in moist climates and 
seasons. As much of this accumulation is condensed from 
the steam cylinder and passes into the air cylinder, through 
imperfectly packed piston stuflSng boxes, care should be taken 
to avoid this. 

The shoes of driving wheel brakes should be so adjusted, 
by means of the cam screws, that the pistons move from 3 to 
5 inches when the brakes are applied. 

If cars having different air pressures be coupled together, 
the brakes will apply themselves to those having the highestp*^^ 
pressure in the auxiliary reservoirs. To insure the certaii 
release of all the brakes in the train, and also that the reser- 
voirs may be quickly charged, the engineer must carry the 
maximum pressure in the main reservoir before connecting to 
a train. 

On long down gi'ades, it is important to be able to control 
the speed of the train, and at the same time to maintain a good 
working air pressure. This is readily accomplished on ordin- 
ary gradients, where the pressure retaining valve is not 
necessary, by running the pump at a good speed, so that i 
comparatively high pressure will have been accumulated in 
the main reservoir while the brakes are on, and which 
released enables the auxiliary reservoirs to be speedily rfr 
charged before the speed has increased to any consideral 
extent. It should be sought to control the train on any 
by the use of the smallest quantity of air possible, and 
fewest number of applications oi Wi^'V^T^'^^. 

Train Men and Inspe;ct:ob.s\ — M\,eit maJsm^^xx;^^^'?^ 
^o a train, or after a change oi en^xi^^, Vc mxx^\.\>^ ^j^^^^^^ 
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lat the brakes are operative throughout the entire train by 
>tual trial before starting, and that, the hand brakes are 
itirely released. 

When hose coupling are not used for connecting the 
rakes between two vehicles they must be attached to their 
ammy couplings. 

When occasion arises for applying brakes from the cars, 
all open the conductors' valve provided for this purpose, 
tting the air escape from the train pipe. Having brought 
e train to a stop, close the valve, which must be done by 
ind, and before the brakes can again be released by the 
gineer. This method of application should be used only in 
ses of emergency. The hand brakes must be entirely re- 
ised before starting. 
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The Didtancb in Which a Tkain Pitted ^vith 
ACTION Automatic Bbake Can be Stop] 

AS a matter of interest and for reference, a sum 
results of a series of tests made with an experii 
of fifty (50) freight cars, equipped with the quick 
matic brake, is published on the following page. 

SULTS CAN BE DUPLICATED IN REGULAR RAILWAY SI 

the data published herewith will sorve for desired c 
This train consisted of 50 standard Pennsylvai 
60,000 pounds capacity box cars, weighing ab 
pounds each. Length of train, about 1,900 feet 
weight nearly 2,000,000 pounds. 

^DESCRIPTION OF TESTS. 

1. Emergency stops, train running at ^2C 
hour. 

2. Emergency stops, train running at ^4C 
hour. 

3. Applying brakes while train was standi 
show rapidity of application. 

4. Emergency stops, train running at ^4C 
hour. 

5. Service stops, and time of release. Ej 
smoothness of ordinary stop and time of release. 

6. Hand brake stops, at ^20 miles per hou 

brakeman at their posts •, at ^\xff«\o Wi^x^ ^^^^ ^eve 
men. 

7. Breaking train in two. 
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All of the foregoing stops were made with the braking 
power so low that it would not slide wheels in regular service. 
By using a greater power, quicker stops could be made, but it 
would result in a greater possibility of slid wheels. 

8. Emergency stop at *20 miles per hour; the brake 
leverage having been increased to give the quickest time pos-' 
sible. 

9. Emergency stop at *40 miles per hour ; same lever- 
age as in number 8. 

10. A train of 20 freight cars, and a train of 12 ordinary 
passenger coaches, run alongside of each other, on parallel 
tracks, eacli being about the same weight and length of train, 
and the brakes applied at the same time. This test shows the 
relative stopping power of the old and the new brake. 

It is sometimes important to know the distance in which 
a train should be stopped at a greater or lesser speed, all other 
things being equal, the distance and speed of any one stop be- 
ing known. This may be determined by applying the follow 
ing rule : MuLTirLY the known distance, by the square of 

THE SPEED FOR WHICH TROrORTIONATE DISTANCE IS DESIRED, 
AND DIVIDE THE PRODUCT BY THE SQUARE OF THE SPEED Al 
WHICH KNOWN STOP WAS MADE. 

For example : If a train at a speed of 20 miles per hom 
was stopped in 102 feet, in what distance should it be stopped 
at a speed of 41 miles per hour. 

Square 0/20 = 400 
Square of 41 = 16S1 
16S1 X 102 



400 



42S feet. 



*Sijeod attvmided; actual spc^d*^ altaiiv^vi «LTfe ^xxviXi \tv ^Xs^X^-ov^t^A. vw\A j^ 
speed gaui^G on engine. Fractions of mWes aud^ecoTv^V^^ "^JI^v'^'^'^^a^^^j^SSS^^x^^^ 
^ ^ Two engines were used in inaku S a\V ot iVvc ivi?>\,%^\.^V^vwxvV-8.^v^«^'!.'«x^^'^Ns.^^ 
tests. 
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The Nine and One-half Inch Impboved Aik Pump. 

As will be ^en by reference to Figs. 1 and 2, Plate 5, the 
i^alve motion of the pump consists of two pistons Y7 and 79 of 
inequal diameter, mounted on rod 76, while a slide valve 83, 
)f the D type, held in position between them, provides for the 
distribution of steam to the upper and lower sides of main 
iteam piston 65, as required. Steam enters the pump at X 
vhere a suitable stud and nut admits of the direct attachment 
)f the pump governor, and by means of passages a and a^, 
ind port cj2 is admitted to slide valve chamber A between the 
wo pistons 77 and 79, where by reason of the greater area of 
he former, tends to force it to the right to the position in which 
he valve is shown in Fig. 1, thus admitting steam to the under 
iide of main piston 65 through port & and passages JA and 
/^ forcing it upward, while the steam previously used on the 
)pposite side in forcing the main piston downward is exhausted 
.o the atmosphere through passage c, port c^, cavity B of the 
slide valve 83, port d and passage dA and d'^ at the conn*ection 
ST from whence it is conveyed by suitable pipe to the smoke 
30X of the locomotive. 

In Fig. 3 is illustrated an outside view of main valve 
bushing 75 showing the several ports and steam passages 

3 
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therein, of which port t communicates between chamber E in 
the main valve head 85 and exhaust passage f^ and hence is 
in constant communication with the outside atmosphere, re- 
lieving the pressure on the surface of main valve piston 79 
exposed to chamber E. A reversing valva 72 operates in 
chamber C in the center of the steam cylinder head, steam 
being supplied thereto from slide valve chamber A through 
l)oi'ts e and e'^ and which is given motion through the medium 
of a rod 71 extending into the space k of the hollow main 
piston rod. The duty of this valve is that of admitting steam 
to and exhausting it from space D between main valve piston 
77 and the head 84 and is shown in Fig. 2 in position to ex- 
haust the steam previously used, from the space D through 
port A, (Fig. 3) port h\ reversing valve cavity H and ports / 
and/*! to the main exhaust ports d and d^ and d^. 

« 

It will at once be apparent having described how the sur- 
face of main valve pistons 77 and 79 exposed in chambers D 
and E respectively, being free from pressure other than the 
outside atmosphere, that the steam on the opposite side in 
chamber A, is exerting a force in both directions, but the total 
force -toward the right is greater by the sum of the steam 
pressure in chamber A multiplied into the difference between 
their areas. This effect, however, is reversed when the main 
piston, approaching the upward termination of its stroke, strikes 
the shoulder y of the reversing valve rod 71 forcing the rod 
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and its valve 72 upward causing the admission of steam from 
chamber Cto chamber D through ports g and g^^ (Fig. 3), thus 
balancing the pressure on both sides of main valve piston 77, 
when the steam in chamber A acting upon the efiective area 
presented to it, of main valve piston 79, forces it to the left 
and live steam is again admitted to the upper side of main 
steam piston 65 exhausting from the opposite side, and forcing 
it downward until at the lower termination of its stroke the 
button head on the lower end of the reversing valve stem 71 
comes in contact with reversing valve plate 69, again moving 
reversing valve 72 to the position shown in Fig. 2, completing 
the cycle of its movement. 

Coincident with the reciprocal movements of the main 
steam and air pistons, air from the outside atmosphere is 
drawn alternately into the respective ends of the air cylinder 
63, through the screened inlet 106 at W, chamber F, and re- 
ceiving valves 86 to the left. Fig. 1, and from thence discharged 
under pressure through discharge valves 86 to the right, Fig. 
1, to chamber G and the main reservoir to which the pump 
should be connected by one and one-fourth inch pipe at Z. 
The lift of receiving and discharge valves 86 should be 
three thirty-seconds of an inch. 

The same care should be given this pump as that recom- 
mended for the Eight Inch now in almost universal use. Th^ 
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julmonition however, to use ordy a moderate qucmtity of oU 
in both the steam and air cylinders will bear repeating. 
Ample provision is made for drainage by means of two cocks, 
105, located in the steam passage a and i^. 

The larger sizes of pipe connections for this pump have 
necessitated the manufacture of a suitable one inch throttle 
valve, one inch pump governor and one and one-fourth reser- 
voir union, all of which will be found illustrated in Supplement 
No. 1 to the 1890 Catalogue. 
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IS IMPBOVSD ENGINEEB'S BBAKS AND EQUALIZING DiS- 

CHABGS Valve, wtth Feed Valve Attachment. 

In the construction of the new Engineer's Brake and 
dualizing Discharge Valve, with Feed Valve attachment, illus- 
itcd in Figs. 4, 5 and 6, Plate 5, two important improvements 
,ve been made, one operative and the other constructive. 

In operation, this valve is so arranged that when the 
tndle is in "Running Position," the pressure in the train 
pe is automatically cut off when it reaches 70 pounds, regard- 
's of any higher pressure that may be in the main reservoir, 
.d any loss in the train pipe, due to leakage, is automatically 
pplied. The amount of excess pressure to be carried in the 
ain reservoir for the purpose of recharging and releasing 
omptly, is regulated by the pump governor, which is adjusted 
stop the pump when the maximum pressure has been reached 
erein. The construction of the previous engineer's brake and 
[ualizing discharge valve (Plate D8) is such that when the handle 
in "RunningPosition," the regulation of pressure in the train 
pe is dependent upon the operation of the pump governor, 
id the amount of excess pressure in the main reservoir is 
)ntrolled by what is called an excess pressure valve, but 
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which is more accurately described, as a valve for creating a 
predetermined difference of pressure between the main reser- 
voir and train pipe. This valve is usually so adjusted that 
when a pressure in the main reservoir of 20 lbs. in excess of 
that in the train pipe is reached, it will open and supply air to 
the train pipe, but no communication between the main reser- 
voir and the train pipe exists until this difference in pressure 
is secured. It is therefore evident that when the handle of 
the engineer's valve is returned to "Running Position," after 
having been placed in "Position for Releasing Brake," (in which 
latter position the pressure in the main reservoir and train pipe 
equalizes,) it is necessary to accumulate an excess pressure of 
20 pounds in the main reservoir,-before air can pass the excess 
pressure valve to supply any deficiency in the train pipe, due to 
leakage or the charging of auxiliary reservoirs. 

From the above explanation it will be seen that the differ- 
ences in operation between these tw:o valves, are. 

First. — ^With the new valve air is automatically supplied to 
the train pipe until 70 pounds pressure is reached, if there is » 
pressure of 70 pounds or greater in the main reservoir. Train 
pipe pressure in the previous valve is regulated by the pump 1^ 
governor. We therefore dispense with the pump governor for the I ^ 
purpose of controlling train pipe pressure with the new valve. 1 1 

Second. — ^With the new valve, when the handle is in J ^ 
"Running Position," provision is made for constantly supply- 1 i 
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ing the train pipe with air for any loss of pressure due to leakage 
at the pipe joints or froni other sources. With the old valve, 
it is necessary to have an excess pressure in the main reservoir 
of not less than 20 pounds, before air can be supplied to the 
train pipe for the purpose of compensating for leakages when 
the handle of the valve is in "Running Position." 

Third. — ^With the new valve, the only duty of the pump 
governor is to regulate the degree of excess pressure in the 
main reservoir, and as this may, and often should be, varied 
vdthin considerable limits, the sensitive and delicate operation 
of the pump governor is not essential. A desired variation of 
excess pressure is readily had by an adjustment of the tension 
nut of the governor spring. With the old valve, the governor 
regulates train pipe pressure, and accurate adjustment is im- 
perative to accomplish effective braking. Excess pressure is 
regulated by the tension of a spring controlling an excess 
pressure valve, and cannot be changed except by the substitu- 
tion of different springs and a readjustment of the pump 
governor. 

Constructively, the principal feature of the new valve is 
an opportunity for the removal of all of the operative portions 
for inspection or repair, without breaking or disturbing any of 
the pipe connections. The main rotary valve and its seat are 
made of different metals which reduces the effect of wear to a 
minimum. 

9 
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Pipe connections must be made to the main reservoir at 
X, to the train pipe at Y, to the equalizing reservoir at T, and 
to the duplex gauge at R and W, respectively for main reser- 
voir and train pipe pressures. The gauge pipe from R should 
be extended to the air pump governor, which latter device 
shouldbesetto stopthepump atabout 85 to 100 pounds pressure, 
thus providing for an excess pressure in the main reservoir of 
15 to 30 pounds above standard train pipe pressure of 70 
pounds per square inch. The amount of excess pressure 
required depends upon the length of trains and character of 
the road — ^whether level or with long and severe grades. 
Ordinarily 15 to 20 pounds excess pressure is ample for the 
safe operation of brakes on the ordinary railway. 

While the handle is in position 1, "For Releasing Brakes," 
air from the main reservoir enters the brake valve at X, pass- 
ing through ports A,A, thence through port a in the rotary 
valve 43 to the port bin its seat 33, thence upward into cavity 
€ of the rotary valve, and finally to ports I and l^ and the train 
pipe at Y. Port^ in the rotary valve and e in its seat are in 
register in this position, and admit air to chamber D above 
equalizing piston 47, and passing thence through ports 8 and «, 
charges the small equalizing reservoir connected at T. The train 
pipe and auxiliary reservoirs of the brake apparatus being 
charged, the handle 38 of the brake valve being moved to 2, "Posi- 
tion While Running," ports a and J, and^ and ^, are no longer in 

10 
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communication, and air then reaches the train pipe through 
port^* in the rotary valve 43, and ports/* and yi in its seat 33, 
passing thence through feed valve 63 to port i, ports I and l^ to 
the train pipe, and continues to flow thereto until the pressure 
in chamber B upon diaphragm 72 exceeds the resistance 
of spring 68, and, forcing the diaphragm and its attachments 
downward, feed valve 63 closes until such time as by reason 
of any leaks in the train pipe the pressure therein has been 
reduced below 70 pounds, when the valve 63 is again automat- 
ically pushed open by the diaphragm rising, replenishing train 
pipe pressure. Equalizing port g is now in communication 
with chamber D, maintaining train pipe pressure therein, 
through ports Zl, Z and cavity c in the rotary valve 43. The 
necessary adjustment of spring 68 is readily accomplished by 
means of adjusting nut 70, to which access is had by the 
removal of cap check nut 71. 

To apply brakes, the handle 38 of the valve is moved 
to position 4, "Application of Brake — Service Stop," bring- 
ing into conjunction port p (a groove in the under side of 
rotary valve 43) and ports e and h (the latter also a groove) in 
its seat, causing air to any desired extent to be discharged to 
the atmosphere from the chamber D above piston 47 and 
the Equalizing Reservoir, through the large direct appli- 
cation and exhaust port ^, thus reducing the pressure 
above piston 47 and causing that in the train pipe below 

11 
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to force it upwards from its seat, permitting air to flow I: 
from the train pipe through ports m, n and n^ to the atmos- 1 
phere through exhaust connection 61. The desired reductioa 
or pressure in chamber D being made, the handle of the valve 
is moved backward to position 3, "On Lap." It must be 
borne in mind that after the handle of the valve has been 
moved to lap position, air will continue to flow from exhaust 
fitting 51 until the pressure in the train pipe has been reduced 
to an amount approximatingthatin chamber D. Ordinarily, a 
reduction of 6 to 8 pounds pressure by the gauge fi'om 
chamber D is suflicient to apply the brakes in the first instance 
slightly, and will cause a corresponding reduction of train 
pipe pressure by the rising of piston 47, which latter, when 
such reduction has taken place, is automatically forced to its 
seat by the preponderence of pressure on its upper surface 
from air remaining in chamber D. 

The release of the brakes is effected by moving the valve 
handle 38 to "Position for Releasing Brake," causing air from 
the main reservoir to again freely flow to the train pipe, forc- 
ing the triple valve pistons to release position and exhausting 
air used in applying the brakes, and recharging the Auxiliary 
Reservoirs. While the handle of the Valve is in this position 
a "Warning Port" of quite small size causes air from the Main 
Reservoir to be discharged to the atmosphere with consider- 
able noise, attracting the Engineer's attention to his neglect 

12 



The Westing:house Automatic Brake. 

to move the Valve Handle to "Running Position." The 
Engineer must move the handle of the Brake Valve from 
position 1 to position 2 prior to the accumulation of the maxi- 
mum pressure of 70 pounds allowed in the train pipe, so that 
the Feed Valve Attachment may properly perform its func- 
tions of governing train pipe pressure ; otherwise the privi- 
ledged pressure in the train pipe may be considerably aug- 
mented, which must be carefully avoided. With trains of 
ordinary length it will be found that the brakes can be readily 
released and the Auxiliary Reservoirs promptly recharged by 
simply returning the handle to "Running Position" (2). 

For an emergency application the handle 38 of the Brake 
Valve is moved to the extreme right, position 6, "Application 
of Brake— Emergency stop," when "direct application and 
exhaust port" h and "direct application and supply port" I are 
brought into conjunction by means of a large cavity c in the 
nnder surface of the Rotary Valve 43, thus admitting of the 
[discharge from the train pipe of a large volume of air to the 
atmosphere, causing the quick action of the brakes. Such 
action, however, should be employed only in an emergency. 
A. reduction of 20 to 25 pounds pressure in the train pipe 
it the Brake Valve is sufficient to apply the brakes to 
»heir maximum, and any furihcr reduction ofpressure is con- 
sequently a waste of air. It will be noted that this valve is 
hanipui^vted in t:ie fam^^. manner as the preceding p\t- 






The Westinghouse Automatic Brake. 

TERN, AND THAT ADDITIONAL INSTRUCTIONS IN THIS RESPECt 
TO ENGINEERS ARE UNNECESSARY. 

An Excess Pressure Valve arrangement, illustrated ia 
Fig. 8, may be substituted for the Feed Valve if desired, re 
storing that feature substantially as arranged in the Plate D( 
form of Engineer's Brake Valve, and in that event the Pumj 
Governor should be similarly connected to the Train Pipe, an( 
for which purpose suitable provision is made when new br 
valves are ordered accordingly. 

By preparing a diagram of tracing cloth or gelatine simil 
to Fig. 7, and placing it in a reversed position on Fig. 5, whe 
it may be rotated on a centre, the forgoing explanation ma; 
be followed with ease by those interested. 

The same directions for erecting, as given for the Plai 
D8 Engineers' Brake Valve, should be followed in case 
the new valve just described. 
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